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2
Report Format
0} Presented in this report are the results and recommendations that
have evolved and developed from this study. Initial sections of this
report describe the field and laboratory phases. These sections are
followed by a description of the geology, ground water conditions, and

general site and soil conditions. Subsequent sections of this report
present results and conclusions.

FIELD STUDIES

Sample Borings
Subsurface conditions at the site were explored as follows:

Ground Completion Completion
Boring No. Surface Elev.* Depth, ft Elevatijon
. 1 194.0 48 146.0
2 195.3 140 55.3
3 195.2 43 152.2
4 194.8 53 141.8
5 196.8 48 148.8
6 194.1 150 44.1
¢ 194.4 46 148.4

* Elevations are for top of concrete pad surrounding protective

casing.

The approximate boring locations are shown on the Plan of
Borings, Plate 2. The ground surface elevations for the borings were
determined using benchmark E1 200.2 for the top of rail above the
existing concrete culvert. The stratigraphy and results of field and
laboratory tests are summarized on the boring logs, Plates 3 through
11. A key to the terms and symbols used on the log forms is
presented as Plate 12.

The sample borings were drilled using a truck-mounted rotary

. drilling rig. Soil samples were typically obtained at 2-ft intervals
through the upper fine-grained soils and at S-ft intervals below that.
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Cohesive soils were sampled using a 3-inch diameter thin-walled tube
hydraulically advanced into the soil. Granular soils were sampled
using a 2-inch diameter split-barrel sampler. The values (N-values)
presented in the "Blows Per Ft" column on the boring logs represent
the number of blows of a 140-1b hammer falling 30 inches to drive the
split-barrel sampler.

All soil samples were removed from the samplers in the field and
were visually classified by our soil technician. Shear strengths of
cohesive soils were estimated in the field using a calibrated hand
penetrometer. The estimated cohesion values are plotted on the log
forms, in tons per sg ft, as small circles enclosing an "x". The

samples were then sealed in appropriate containers for transfer to our
laboratory for further testing.

Riezometer Installation

Borings 1 through 7 were advanced using wet rotary drilling
procedures. Potable water obtained from the city water supply system
was used as the drilling fluid. Borings 2A, 3A, and 6A were advanced
using dry auger procedures. The purpose of Borings 2A, 3A, and 6A was
to evaluate ground water conditions within the upper fine-grained soil
strata.

Piezometers were installed in each of the boreholes. The
piezometer riser pipe and screen consisted of threaded PVC pipe. The
screen openings were machine-cut 0.010-inch slots. No. 2 blast sand
was used for the filter pack around the slotted screen. A single,
approximately 3-ft seal was constructed above the sand fill using
bentonite pellets. A cement/bentonite grout was placed from the top
of the bentonite seal to the ground surface. Protective steel casing

was then set into the grout to enclose the PVC riser. The piezometer
installation details are shown on Plate 13.

Fileld Permeability Testing .
. Variable-head tests were conducted on selected piezometers using
both falling-head and rising-head procedures. Estimated permeability
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. values were computed using the data obtained and appropriate formulae

(Hvorslev, U. S. Corps of Engineers, W.E.S.). The computed field

_ permeability estimates are tabulated in a subsequent section of this
report.

LABORATORY TESTING

c1 ificati I : - :

Classification testing consisted of plastic and liquid 1limit
tests and sieve analyses through the No. 200 sieve. The plastic and
liquid 1limit and moisture content test results are plotted in
accordance with the scale and symbols presented in the legend in the
upper-right portion of each boring log form. The percentage of soil
passing the No. 200 sieve is noted in the "Minus No. 200" column on
the log forms. The results of the classification tests are summarized

on Plates 14 through 16. Selected grain size curves are also shown
graphically on Plate 17.

%\.

Permeabjlity Tests

Laboratory permeability testing was conducted on undisturbed soil
samples using falling-head test procedures.? In’ the falling-head
test, de-aired water is allowed to flow under gravity through a
specimen of known cross-sectional area, and the "head" loss is
recorded. Computations are then performed for each test to determine
the coefficient of permeability. The permeability test results are

noted at appropriate depths on the log forms and are also tabulated on
Plates 14 through 16.

SITE GEOLOGY
The project site is located in the Mississippi Embayment
Physiographic Region. The surficial deposits at the site are composed
of geologically recent alluvium of Quaternary Age. These deposits
typically grade from silt and clay in the upper portion to sand with

.1 Test procedures in accordance with T. W. Lambe, Soil Testing for
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gravel in the lower part.

At the project site, the thickness of the fine-grained soil cap
is in the order of 25 to 40 ft. Portions of these upper soils
apparently consist of outwash from Crowley's Ridge, as evidenced by
the relatively high silt content. These soils likely represent swale-
£ill and flood-basin deposits.

The lower portion of the Quaternary unit consists of silty and
very fine-grained sand to coarse-grained sand with some gravel. The
alluvium generally becomes more coarse-grained and cleaner with
increasing depth. These sand units are apparently channel-lag,
channel-bar, and point-bar deposits.

On the basis of our sample borings, the base of the Quaternary
sands is near E1 50 to 60 at the project site. As shown on the
Structural Contour Map (Plate 18), the base of the alluvial aquifer
slopes downward to the southwest away from Crowley's Ridge. The
contours shown are based on boring data in conjunction with the
available U. S. Geological Survey Well Data.

The Quaternary alluvium is underlain by the undifferentiated
Jackson-Claiborne Group. This unit crops out on Crowley's Ridge in
Phillips, Cross, St. Francis, and Lee Counties. The Jackson Group was
deposited primarily under marine conditions and typically consists of
gray, brown, and green silty clay with some lignite. The upper
portion of the Claiborne Group typically consists of silty clay with
some interbedding of thin and discontinuous beds of sand and lignite.
The Jackson-Claiborne clays act as a confining bed under the alluvial
aquifer.

The upper clay of the Claiborne Group is underlain by the Sparta
Sand in Phillips County. Sparta Sand consists mainly of gray, very
fine to medium sand with brown and gray sandy clay. Most of the
formation was deposited as the beach of an advancing sea. According
to available U.S.G.S. mapping, the top of the Sparta Sand is present
near El =200 (approximately 400-ft depth). The thickness of the

parta sand is in the order of 300 to 400 ft. The Sparta sand is the
rajor deep ground water aquifer in the area. The potentiometric
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surface in the Sparta sand is near El1 150, and the direction of flow
_is to the southwest.

WELL SURVEY

Domestic and industrial water supply in the area is obtained from
the municipal system. As shown on Plate 19, the West Helena water
supply is obtained from deep wells extending into the Sparta sand
aquifer. According to U.S.G.S. information, the Sparta Sand well
yields approximately 750 gallons per minute.

Wells within the Quaternary aquifer are present in the vicinity
of the project site. These wells are used for irrigation and are in
the order of 100 to 135 ft in depth. Yields range from approximately
700 to 1000 gallons per minute. The approximate well locations are
shown on Plate 19. This information was obtained both from the

.U.S.G.S. files and from a local landowner.

GENERAL SOIL CONDITIONS
The stratigraphy encountered in the sample borings at the project
site may be generalized as follows:

Stratum I: Interbedded very stiff to firm tan, gray, and
brown silty clay (CL) and clayey silt (ML) was
encountered at the ground surface over the project
site to depths of 27 to 42 ft. The base of the
upper fine-grained soils is near E1 155 to 170.
Coefficients of permeability in the silty clay
portion were found to range from 8.5 x 1078 to 3.0
x 10~7 cm/sec. 1In the clayey silt portions, the
coefficients of permeability were found to range
from 2.5 x 10~/ to as high as 4.0 x 10™° cm/sec;

Stratum II: Medium dense to dense silty fine sand was
encountered beneath Stratum I to depths of 134 to

143 ‘IT. As shown on Plate 18, the base of the

alluvial sand is at El1 51 to 61 over the site.

The upper portions of this stratum were found to

be very fine-grained with a high silt content.

- Below depths of approximately 50 ft, the alluvium

. was found to generally consist of relatively clean
fine to coarse sand with some gravel. As a
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consequence, the lower portions of the sand are of
much higher permeability. The permeability of
this stratum is discussed in a subsequent section
of this report; and

Stratum III

L

The basal stratum was found to consist of very
stiff dark gray sandy clay with lignite. We
anticipate that the coefficient of germeability of
this stratum is less than 1.0 x 10~/ cm/sec.

To assist in discussion and visualization of subsurface
stratigraphy, two (2) Generalized Soils Profiles were prepared and are
shown on Plates 20 and 21. These profiles are considered to be
representative of overall conditions. In using the profiles, it
should be understood that the subsurface stratigraphy between borings
was inferred from conditions encountered in the borings. Variations
in stratigraphy and soil conditions should be anticipated.
Additionally, the natural transition between alluvial soil types

present at the site is generally gradual, and the indicated boundaries
cannot be considered as precise.

RESULTS AND CONCLUSIONS

d ic. C ivit
The hydraulic conductivity of the alluvial aquifer was estimated

using both field and laboratory testing procedures. The results of
the field variable-head ("slug") tests are as follows:

Depth of Estimated
Piezometer Interval Coefficient of

No. Iested, ft Type Permeability, cm/sec

1 38 - 48 falling-head 3.6 x 1075

2 125 - 135 falling-head 2.4 x 1072

3 33 - 43 falling-head 231 % 1074

4 42 - 52 falling-head 2.8 x 1073

5 38 - 48 falling-head 5.1 x 1079

6 138 - 148 falling-head 2.5 x 10”2

7 35 - 45 falling-head 7.1 x 10”4

. rising-head 4.6 x 1074
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The ground water evels obtained on June 22, 1988 are as
fOllows: /.-r-'\l‘.l. Sl ﬂﬂl& (s '414 IG'M &.}a - O#;y; Lo g -/_. <)
Ground 4o #.ué- L& d«"d :
Piezometer Surface ¢ Water Water
No. Elevation Depth, £t Elevation
1 194.0 27.9 v 166.17
2 195.3 2809 :70 16604 oo~
2A 195.4 Dry - .
3 195.2 28.9 29 166.3 - -
3A 195.2 Dry » =
+ 194.8 28.8 27 166.0 167.3
5 196.8 30.27 166.6~ .
. 6 19401 28.3 2@ 165-8 "ag"
6A 194.0 13.7 182.3
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As shown, the hydraulic conductivity of the deeper sands is in

the order of 2.5 x 1072 cm/sec. The hydraulic conductivity of the

upper more fine-grained silty sands, however, is in the order of 3.0 x
10™5 to 5.0 x 10~4 cm/sec.

On the basis of grain size curves and the Hazen Formula, the
permeability of the deeper sand units is in the order of 1.0 x 1072 to
4.0 x 10™2 cm/sec. The hydraulic conductivity of the aquifer was also
computed using a well formula for the yield and depth of the nearby
irrigation well. On that basis, we computed a hydraulic conductivity
of 3.0 x 1072 cm/sec.

In summary, it appears that the hydraulic conductivity of the
cleaner sand is approximately 3.0 x 10-2 cm/sec. Published data,
however, indicates higher hydraulic conductivities in other portions
of Phillips County. The lower hydraulic conductivity obtained at the
site is apparently related to the silty and relatively fine-grained
character of the sand.

The hydraulic conductivities of the upper silty clay and clayey
silt soils were found to be gquite variable. The cleaner and
predominantly silt soils possess much higher conductivities than the

silty clay soils. Hydraulic conductivities as high as 4.0 x 10-5
cm/sec were obtained for Boring 6.

7 19‘.‘ 28.2 v 166-2 'f_.:’,.u
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The potentiometric surface contours for June 22, 1988 are shown

on Plate 22. The potentiometric surface slopes from El 166.6 in the

eastern portion of the plant site to near E1 165.8 near the southwest
corner. In other words, the ground water surface is sloping generally
to the southwest.

The data obtained in this study correlates relatively well with
the Potentiometric Surface Map by the U. S. Geological Survey for fall
of 1985. The regional direction of ground water flow was generally to
the southwest towards a depression around and near the city of DeWitt.

As discussed previously, our analyses would indicate that the
hydraulic conductivity of the deeper Quaternary sands is in the order
of 3.0 x 10~2 cm/sec. Based on recorded water levels, we computed an
average hydraulic gradient across the site of 0.0006. Using the
aforementioned hydraulic conductivity and an average saturated
thickness of 27 meters (90 ft), we computed a transmissivity of 700 m2
per day (7650 ft? per day). The velocity of flow through the sand
aquifer is computed to be on the order of 0.02 meters per day (0.05 ft
per day).

Published data indicates that the transmissivity of the alluvial
aquifer in Phillips County is generally in the order of 34,000 to
35,000 ft2 per day. At the site, however, the transmissivity is
apparently reduced by the lower hydraulic conductivity of the fine
sand and silty fine sand soils. Also, the transmissivity of the upper
very silty fine sand soils was neglected in our computations. Due to
the high silt content of this upper zone, the contribution to the
overall transmissivity is relatively minor.

The recommended monitoring well locations are shown on Plate 22.
These well locations are based on the recorded potentiometric surface
of June, 1988 and the plant facility locations. These monitoring
wells should be constructed to monitor the sand of the alluvial
aquifer. Also, one (1) shallow well should be installed to monitor
ground water quality within the "perched" ground zone observed in

. Piezometer 6A.




LOG OF BORING NO. 2
Cedar Chemical Company
West Helena, Arkansas

Grubbs, Gamer & Hoskyn, lnc.
Consuiting

“II

TYPE: Wash LOCATION: See Plate 1|
z e COMESION, TON/SQ FT
- a |» | = : *
a8 e i 02 04 08 08 10 12 4 g
= | @ || DESCRIPTION OF MATERIAL | & [&af - : g
a > 3 v ~ PLASTIC WATER LiIQuipo
w | = (2 2 |=e LIMIT CONTENT, % LiMIT 2
e 2|2 e O — I
) SURF. EL: 195.3 @ 10 20 30 40 %0 s 70
1| Stiff to very stiff ctan
clayey silt
9 5 & !
Stiff brown and tan silcy 95 e 98
clay k =3,00x 1p~7 tr./src
10 4 " |
pagrt B Al e ]
Firm brown clayey silt ® P ' 100
-5 T
L/ Firm to soft gray and brown ® ®
silty clay to very silty ®
[20. “ clay w/ferrous stains and e
4 rootlets e
'/,4 Gray below 24 ft @ -
1. M,A —®-
—
Dense tan and grayv silty fin ®
1.1 4 sand w/gray sandv silt seamd 3/
[SOMTH| at 29 co 30 £
et 51
-351_‘_.":.
o]} e 3
tpg
AR 50
“51 o
LN -fine to medium sand below
1L 48 ftr
(501 _1.'|- 78[15"
75[13"
CD.P!.ETMI DEPTH: 140 fc ODEPTH TO WATER
DATE: ¢ /3 /88 IN BORING: 27 f¢ DATE: 6/8/88

Enginesrs

o1 ATE
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LOG OF BORING NO. 2 (CONT)

Cedar Chemical Company
West Helena, Arkansas

‘—SCILE CHANGE

TYPE: Wash LOCATION: See Plate 1
ol COMESION, TON/SGQ FT
- : o 1R a o
=¥yahe -1 = 02 04 08 08 10 12 e g
z e (J DESCRIPTION OF MATERIAL o g ' y ' s
e | 3 |3 ' S | PLASTIC WATER LiQuip 3
- |2 X (=e| "CowaT CONTENT, % LIMIT
2% e kL
) SURF EL: 195.3 @ |° 10 20 30 40 30 0 710
48
-GOJL "'J.. X
o |
: .II. 50 ]
LT £ e
+70 |1 H d 33
43 Some gravel 72 to 72.35 ft and ! :
] 1" 73 tofa ft 50 :
e ..
8014’ q 8213
t 78f15"
:-': 3J13"
90 1]4.1 ot
h ﬁr 80J13"
,'_--- Some gravel at 97 to 103 ft
g i ofe"
.|Qo.‘.h.'E 506
LN fam
o i Gravel frequent 106 to 107 fd 2046
H10{418 %
80415"
,:' 1 LM
+120¢ | 403
. 5044"
“' - 4:0
130} il
4.
WF 56
: Very stiff dark gray sandy 4U v
i clay and silty clay 41 +4-@--t -4
H 40 tw/light gray sand pockets /

COMPLETION DEPTM: 140 ftr

DATE: ¢/8/88 IN BORING: 27 £

Grubbe, Gamer & Hoskyn, lnc,
Consulting Encinesrs

DEPTH TO WATER

DATE: ¢/8/88




Grubbe, Gamer & Hoskvn. loe.

LOG OF BORING NO. 3
Cedar Chemical Company
West Helena, Arkansas
TYPE: Wash LOCATION: See Plate 1
Eali COHESION, TON/SQ FT
- 3 = % 1,5 0.2 06 08 08 10 1.2 14 §
- o x> . s
E 3 s DESCRIPTION OF MATERIAL o |2 prLasTic WATER LiQuID 3
o % l= 2 = LIMIT CONTENT, %, LiMIT
e " S|z SIS —. L L — — |
) SURF. EL: 1952 e 10 20 30 40 30 0 70
Fill: Crushed stone and silcy
clay 7
Stiif brown silty clay with
LRl ferrous stains and clayey . 3
silt pockets and seams
odor @
¢ : k = 845 x {1079 cmAsec
0] —-1--—+3 100
! ®
Stiff to firm gray and tan - .
clavey silt to very silty
15 clay L
-less clavey below 18 ft 93 ® 99
: g = 1.8 x 1079 cm/lsec
120 -
Firm gray and brown very @
silty clay w/ferrous stains PY
odor e
rry Fi 0 soft brown and tan — -
clayey silt w/ferrous staing S
Gray below 28 ft w/some fine ®
sand 23 ®
30 et :
:|-.' Medium dense to dense gray 28
. ARy silty fine sand (wet)
ssﬂ':'
+ I 32 ®
40 {111
x "'. 38 . 18
l454
B
COMPLETION DEPTM: 43 ftr DEPTH TO WATER 3
DATE: 6/20/88 IN BORING: 79 f¢ DATE: ¢/20/88



LOG OF BORING NO. 5

Cedar Chemical Company
West Helena, Arkansas

TYPE: Wash LOCATION: See Plate 1
COHESION, TON/SQ FT
A r E - g 2
“13 |w w | xE 02 04 08 08 10 12 14 g
Z | ® |&| DESCRIPTION OF MATERIAL o 13 : &
e | X |3 v [ | pLasTiC WATER Liguio | o
T - B |k LiMIT CONTENT, % LIMIT
= - 0 SR @ - |
/) SURF.EL: 194 .8 - 10 20 30 40 30 60 70
A" Very stiff gray and tan very
1 silty clay to clayey silt
/
A
S 11 1/ =4,9 K~ 100 om/car |
AW Stiff tan silty clay 96 l PV & | | l 100
Stiff tan clayey silt | & | | I
1o { 1] T ‘|
/ e e ol )
f Firm brown and tan silty clay ® I.
(Moist) to clayey silt
1S 1] A
A ]
2 2
0 A Firm gray and brown silty cla:,i ® »
w/ferrous stains
Y/ 9
b251 / e '
/ _®
Firm gray and tan clavey silt | ‘ ® P |
30 f’ -w/some fine sand '
A . <
K Dense tan silty fine sand
- 35 - 32
1.1 45 *
404!
45 1 . 40
-m-
COMPLETION DEPTM: 48 f¢ DEPTH TO WATER
DATE: 6/17/88 IN BORING: 30.2 ft DATE: §/22/88
Grubbs, Gamer & Hosityn, lac, &

Consuiting Enginesrs Pl ATE o




LOG OF BORING NO. 6
Cedar Chemical Company
West Helena, Arkansas
TYPE: Wash LOCATION: See Plate |
' COHESION, TON/SQ FT
L 4 - o— #
“13I% iy 02 04 08 08 10 12 14 g
3 - a |x> ~ - d
E 3 |10 | DESCNIFTION OF MATERAL w |°2] prLasTic WATER Lauo |
w ] & B = LIMIT CONTENT, % LIMIT
a|X|= S|z o e !
SURF. EL: 194 ) - 10 20 30 40 30 60 70
- . ¥
A Stiff to soft brown silty clajr
w/clavey silt pockets Y ®
A Stiff to firm tan clayey silt
s ] w/ferrous nodules :
‘ ‘ S
A Stiff grav and brown silty ¢ j
clay w/ferrous stain ° |
/ clayey silt pockets ((odo - ;
"o‘ ; e ; D
A Firm gray and tan clayey silt |
4 (odor above 17 fr) @
V/
15 1] -
// ® &
4
il 2
- 20 |
r/ 9y 4.9 x 1072 cn/éec
i 95 °| o 109f
,/ Nan-plastic
;25«// 3 q:i. 100
AW -gray w/some silty clav seams ®
% below 28 ft o
30 {1 s
/1
/
// ® &
+35 1
//
/V
2altl e e .
1) Dense gray silty fine sand
+Jl| -less silty and coarser with
EFh increasing depth 36
45 1.+ . o
50 Eg! 40 @
l.-.
i O 46
:.Lr 150
COMPLETION DEPTNH: ft DEPTH TO WATER
DATE: ¢/13/88 IN BORING: 25 £¢ DATE: 4/13/88
h—‘— e e
Grubbe, Gamer & Hoskyn,

B AT .
Consuitting Enginesrs )




e
LOG OF BORING NO. 6 (CONT.)
Cedar Chemical Company
West Helena, Arkansas
TYPE:  Lach LOCATION: See Plate 1
ol S COMESION, TON/SQ FT
-13Ils - 02 04 08 08 10 12 4 g
: J T I ‘ ‘: 2 A 4 4 i
<23 H B w [°2| pLasTic WATER tiguio | g
el S|z 3 =1 T CONTENT, % LIMIT
AR 3|F| e T
o /) SURF.EL:  194,] L 10 20 30 40 S0 s0 7O
- |1
< 4
v VR - di d bel ~
.'.: =Ilne to medium san ow 51 3
Weo- I 57 e :
N 56 :
""' " :
70 {1+t 23410 e
+ |
N " )
.|4]] —tan and gray w/some gravel 78/p2 é
IRHE below 76 ft 51 |
-804
11 60 %
90 £ (| 37 :
Y H
e s0/" .
HOOT | 1 36
41
..* 78 '15"
"|.1]| -mostly fine sand 108 to 112
o {14 e -
. '.
o Al 506"
-'::-1' 9
1204} T p0 -
A 77416"
(130t {4:t 712414" ®
".r:
’.l'-' "
'IW'_' - 80411
B Very stiff dark gray sandy S0A7" w5
clay w/lignite layers
' 7J0A16"
i
COMPLETION DEPTH: 150 ft DEPTH TO WATER 2
Grubbe, Gamer & Hoskyn, lnc, PLATE 10
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LOG OF BORING NO. 7
Cedar Chemical Company
West Helena, Arkansas
TYPE: Wash LOCATION: Sege Plate |
. A COHESION, TON/SQ FT
- & = B 38 .
“ 13 |w ) % 02 04 08 08 10 12 L& 8
Z | 2 || DESCRIPTION OF MATERIAL o o \ >
e | & |2 w |92 prastic WATER Liauio | o
w | » S = e LiMIT CONTENT % LiMIT
a ] 3 g Pevevsap i) il I
SURF. EL: 194.4 - 10 20 30 40 S0 €0 70
v Very stiff to stiff brown and »
tan silty clay w/ferrous
/] stains and clayey silt pockets
E R and seams &
Z Brown and crav below 4 ft } o | '
| Stiff brown and tan clavey
)"‘ silt w/ferrous stains
10 1 /'/ 8 |
] | o | | |
4 Stiff tan very silty clay S, o -
// ~w/clayey silt seams 92 . +1’.!%_x 1071 cajsec 99
L5
' ’
‘ ®
y Soft to firm gray and tan to e @
+204 very silty clay to clayey s
4 silt w/ferrous stains -
/ k|= 644 x |10 | cmdisec a7
90 R
+25 4 &
1T ‘ledium dense light gray fine ®
sandv silt w/ferrous stains,
owi-Bh SC1ff dark gray sandy clay L
30 1.[*] w/shells /
I Dense tan and gray silty fine
b sand (wet)
-gray below 30 ft
38T 32 ®
b4 4 -
CH.. . 38
45 1. 43 &
P -
COIP.LITIOI DEPTM: 46 ft DEPTH TO WATER -
OATE: (/16 /a8 IN BORING: H¢ ¢0 DATE: 6/16/88
_ e e s

Consuiting Enaineers

PLATE 11




SYMBOLS AND TERMS USED ON BORING LOGS

SOIL TYPES SAMPLER TYPES
(B=0OwWn i SYNMBOL COLUMNN) (A=Oown » QANPLEIS COLVMNMN)
RE \\-
Y
Gravel Sana Silt Clay Shalby Piston Spunt No
Preaemmant typs shown Reavy Tube Spoon Recovery

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (major portion retaned on No 200 wieve) Inciudes (1) clean graveis ang
Sands. ang (2) sty or clayey grevels and sands Cona:ton s rates accoraing 1o relative aensity, as
Geterminec by Waborstory tests

DESCRIPTIVE TERM RELATIVE DENSITY
Loose O tc 4CHY
Mea.um gense 40 110 T0%
Dense 7O to 100%

FINE GRAINED SOILS (major portion passng Ne 200 sieve ) Incluaes (1) inorgan« anc orgenic
LT anc cleys, (2) gravelly senay. or wity clays 8nc (%) clayey sits Comsatency  retec accorging
e shea=ing SITWNGIr as nacated Dy pane-omets” "TaC Ngs ©OF Dy uncentines compress.c= tests

UNCONFINELD

DESCRIPTIVE TERW COMPRESSIVE STRENGTW
TOM/SQ FT
Very soft less then O.2%
Seft 0.2% to 0.5C
Fire, 050 t¢e 1.0C
Stift 1100 te 2.0C
very suf 20C to 402
mara 400 ang nighe-

Rer S.cee-seec ane fanecec ciyn ma, Naees 10mer wArErd mEE cETETERN 0 KT TRmgtt s
TR Shom" GBSt BOTELM € PAner 0 WRAETELE €7 (TRINE - TRE se “ne trms ate=:,
TR mgr 8' Meit AE s A°E EAMEE BT PEmerCTETE FEAE " §s

TERMS CHARACTERIZING SOIL STRUCTURE

S..enersarc = Raving inchned planes of weanness that are 312k A%C giCEs, 'M ADDeaTanzE.

Fissurea = Contaning shrinkage cracws, freguentiy filiee witr fine sanc or st
usually ™ere or less vertical.

Laminatea - composea of thin layers of varying color ana texture

interpedded - composed of aiternate layers of different soil types.

Calcareous = tontamung apprecabdbis quantities of calcrum carbonate

Well gragea = having wide range n gran siZes and substantal amounts of all

iNtermaediate particie sizes.

Poorly gradea =~ precommantiy of one gram size, or having & range of sizes with some
- IMtermediats siZe Misning.

Terms waed ia M repert for Gesning ses SUTEMg e M WETTY OF FRUAR 310 @7 Huten O m GiLerdEncs wrih Ty
VEFID SO CLASSFRLATION SYSTEE, as aescriies i Tchncs| Bomergnaum No 3357, Waterwags (spervmsatl Sentes, Marcs 953
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PIEZOMETER GROUND SCREENED INTERVAL FILTER SAND

NO. SURFACE
ELEVATION |neorn, F1. |ELEVATION |DEPTH, FT. |ELEVATION
194.0 48 156 146 29 48 165 146
195.3 70 60 28 : 167 55
2A 195.4 11 - 16 1846 - 179 9 - 16 186 - 179
3 195.2 33 - 43 162 - 152 24 - 43 171 - 152
3A 195.2 13 - 18 182 - 177 11 - 18 184 - 177
4 194.8 42 - 52 153 = 143 32 - 53 163 - 142
5 196.8 38 - 48 167 - 149 30 - 48 159 = 149
b 194.1 138 - 148 56 = 46 40 - 150 154 = 44 I
bA 194.0 19 - 24 175 - 170 17 - 24 177 - 170
[ 7 194 .4 35 - 45 159 - 149 27 - 46 167 - 148

Protective
Cover

WONONWINXZTL| [ oSS/ 8777

Cement/Bentonite Grout

2=-inch diameter y
PVC Riser —

Bentonite Seal (3 ft =)

[
. -
e oy e
L - L

No. 2 Blast
Sand

.
.

Slotted Screen
(0.010" slots)

2o s
.

PIEZOMETER INSTALLATION DETAILS

PLATE 13
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SeeS——mer OISR, STESwSSANE]
PROJECT 0y site: West llelena, Arkansas
ME_THANICAL ANALYSIS PERNEADILITY,
WATER
SAMPLED|ILOCATION paeie it SRRERAT. . Fimas ¥e s
PERCENT FIgATY
FROM |DEPTH,FT. {marmar) | L.L.JPL.JPI. s in. [3/am. | 9/0in.| wno. 4 | mo.10 | wo.90 |mo.200 cm/BNE umirn
-1 29.6 37 24 13 . - ¢ _ L A 100 | 1.3 x 1077 CL
13 - 13.5
34.5 45 25 20 - - - - 100 99 93 1.9 x 1077 CL
23 = 23.5
B-2 27.1 38 24 14 - - 2 - v 100 98 | 3.0 x 1077 CL
Jis FLS
30.4 - - - - - - 100 ML
22.9 - - - - 100 99 7 spP
39 - 40
21.1 - - - 100 99 97 56 CL
134 - 135
24.3 40 16 24 CL
139 - 140
B-3 25.6 39 24 15 * " - 2 - L 100 8.5 x 1078 CL
9 - 9,5 —
28.6 32 26 6 - - - - - 100 99
L7 = k1.5 £
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SUMMARY OF CLASSIFICATION TESTS

siTE!

est Helena, Arkansas

prodgetr' Cedar Chemical Company —
MECHANICAL ANALYSIS PEANZADILITY,
SAMPLED[L OCATION[ waren PERCERT _ pimen : oLas:
v FICAT
FROM |DEPTH,FT. &::.:?:: LE RPL. o in. | s7am. [ 3/0 in. | wo. @ | mo.10 | mo. 40 |[wo.200] cm/wue L)
B-3 4.3 - - = - 100 99 18 SM
40.5 - 41.5
B-4 22.9 33 26 7 = - = 100 97 92 90 3.8 % o ML
9 - 9,5
o 27.8 28 26 2 " = 2 : x = 100 1.6x10°°% | m
L=21.3
B-5 24.0 36 26 10 - - - - = - 100 4.9 x 10°° ML
7 e 7.5
29.1 30 28 2 ML
19.5 - 11
5 28.1 Non{plast i} 5 g ¥ . 2 = 100 | 4.0x 107 |
23 - 23.5
30.5 29 28 | = - e = L 4 100 ML
o T L,
19.4 - - = = 100 77 3 sp
59 - 60
23.0 < 100 93 93 91 61 9 SP
119 - 120
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PROJECT!

SUMMARY OF

Cedar Chemical Companv

CLASSIFICATION TESTS

91rg. West Helena, Arkansas £ 50T
WE T LN UL ENL LTS TS '[I.tl.lt.!'!j
SAMPLED|LOCATION| wartes e e : L
CORTENT v PICATI
NT
FROM |DEPTH,FT.| Matoma) L.LLJPL.JP 1. | s |s/am|s/sin|wo.a | wot10]| w0 40 |no.200] om/eee T
5-$ 101.6 - - 100 | 84 53 18 2 (1ignide)
143.5 - 14
B-7 28.6 3% 24 10 - - . - - 100 |99 1w 107§ S
13 - 13.5
1 T TR T 6 . . - - Jiwo | 98 |97 6.4 x 1077 |
24-5 - 25.
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5 Wl pegy 9 i vegT

L1 34Vd

WEIGHT

PERCENT FINER BY

GRAIN SIZE CURVES
PHEVE OPERNMEN 'h mONES U.B. STANDARD RIEVE WUNBERS NYDNOMETER
I ' . ) ) . .'.&."' 418 2C 3C 4L SC “O 100 140 200 s
IOOF
o0 & % S e 0
» (] 20
: e =
™ % 40
80 s0
. | A -
\ \
s \ \ 70
-
: 3 o0
\
] H 80
'ooﬁ'l 80 10 L] i aghosk 1 o8 o1l O.Gl 001 0 008 00&'.
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT OR CLAY
coanst | rme coanst | wEsrwm | rmg
SAMPLE BORING DEPTH, FT D10, cm ESTIMATED PERMEABILITY, cm/sec

A 2 39 - 40 0.011 1.2 x 10~2

B 3 %0.5 - &1.% 0.003¢ 9 x 1074

c 6 59 - 60 0.019 3.6 x 1072

D 6 119 - 120 0.011 1.2 x 10-2

PERCENT COARSER BY

WEIGHT

*Based on Hazen Formula




L 4 3 | 3 1 »
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YERY STIFF TO FIRM STIFF TANM v GRAY,
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SEC. A-A :’;
GENERALIZED SOILS PROFILE

CEDAR CHEMICAL COMPANY
WEST HELENA " ARKANSAS
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SEC. B-B

GENERALIZED SOILS PROFILE
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CEDAR CHEMICAL COMPANY
. WEST HELE NA " - ARKANSAS
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RECOMMENDED MONITORING WELL LOCATIONS
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‘ @ W 3- ADPe #& - MALIC Simps
Consutting Engmeers

10501 Stagecoach Road P.O.Box 5239 Little Rock, AR72215 501-455-2536 Fax: (501) 4554137

April 5, 1989

Cedar Chemical Company
P. O. Box 2749
West Helena, Arkansas 72390

Attention: Mr. Joe Porter

MONITORING WELL INSTALLATION
CEDAR CHEMICAL PLANT
WEST HELENA, ARKANSAS

Dear Mr. Porter:

As requested, we have reviewed piezometric data you have been
collecting during the past several months and have prepared a series
of plates showing the potentiometric surface. These plates are
transmitted herewith as Appendix A. We have also reviewed and

modified our cost estimate to reflect items listed in your letter
. dated November 21, 1988.

Listed below are the proposed well depths to conform to
recommendations presented in our letter dated September 26, 1988 with
modifications that were requested by Mr. Mark Simpson (ADPC&E) and
listed in your letter of November 21, 1988:

Max. Depth Min. Depth Well Screen Pipe
Well Ground To Water, To Water, Depth, Length, Length,
.—&'— _Els__v = F; . Ft - F‘L EE_- F;_s
MW-1 194.0 29.0 18.0 40 10 32
MW=-2 195.3 30.4 19.0 40 10 32
MW=3 195.2 30.3 19.0 40 10 32
MW-4 194.8 29.8 18.5 80 10 72
MW-4A 50 10 42
MW-4B 30 10 22
MW-4C 10 5 7
MW-5 196.8 31.6 20.8 42 10 34

Proposed well locations are shown on Plate 1, attached. These
locations are the same as shown in our letter dated September 26,
1988. In view of the more recent piezometric information, it may be

. appropriate to move MW-2 north to about the location of B-1.




GRUBBS, GARNER & HOSKYN, INC. April 5, 1989
Cedar Chemical Corp.-Monitoring Wells Page 2

. Our cost estimate has been reviewed and revised to reflect the
additional wells at the down-gradient location (MW=4). This revised
COSTt estimate is presented in Appendix B.

; If you have any questions about the information presented in or
with this letter, please call.

Sincerely,

GRUBBS, GARNER & HOSKYN, INcC.

John P. Hoskyn, P.E.
Vice President

JPH/dgf

Copies Submitted: Cedar Chemical Company (3)
Attn: Mr. Joe Porter
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MONITORING WELL CONSTRUCTION INFORMATION

- Cedar Chemical Company possesses no documentation concerning the monitoring well design
of the onsite wells.
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